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(57) Abstract 

In a method and plant for supervising and con- 
trolling field lighting (20) at an airport, a regulator pro- 
vided with a monitoring unit for power supply and mon- 
itoring the lighting fitting is arranged individually for 
each lighting (18, 20), such as to regulate the light inten- 
sity of the lighting and for receiving information as to its 
operational status. Each lighting in the plant is provided 
with a lighting electronic unit including a regulator, 
monitoring unit and modem for power supply to the 
light source and monitoring the operation of the light- 
ing, each lighting being individually addressable from a 
control central for the airport. In the method and plant 
in accordance with the above, a ground traffic control 
system can be integrated in the field lighting system by 
connecting suitable presence detectors to the system. 
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Supervision and Control of Airport Liohting and Ground Movements. 

5 The present invention relates to a method and a plant for supervising 

and controlling field lighting at an airport, and which optionally 
include presence detectors. 

The traditional implementation of a system for field lights is as 
follows . 

10 High- intensive and low- intensive lightings along approach paths, 

runways and taxiways are supplied from one or more supply points, so- 
called cabinets or stations situated in the airport field, usually two 
for a field with one runway. These supply points are fed with high 
voltage unregulated electricity which is transformed down to 380/320 V 

15 and the supply points contain regulator equipment, thyriator or 

transducer regulators or regulating transformers for converting the 
unregulated electricity into controlled, regulated electric power for 
supplying the light units, which takes place via several power supply 
loops* Supply takes place in two principally different ways, i,e. by 

20 series of parallel feed to the lightings. Each lifhting is provided with 
a transformer for retrans forming the electricity to a suitaODle low 
voltage for supplying the lighting with power, in addition, the supply 
points also contain a supervisory system which monitors the status of the 
field lighting plant, e.g. such as to ensure that a sufficiently Isurge 

.25 number of light units function, that the intensity of the light units is 
correct etc. The supply points, i.e. the cabinets, communicate via a com- 
munication link, inter alia with the traffic control tower supervising 
and operating panel, from which the regulating and supervisory systems 
are controlled, and at which information from the systems is received. 

30 This communication takes place via separate wire pairs for each function, 
or with time multiplex transmission on wires or optical fibres. 

The object of the present invention is to present a new method for 
supervising and controlling field lighting, and to provide a new field 
lighting plant, where each individual lighting is addressable and 

35 includes a communicating local regulator and a monitoring unit for 

supplying power to, and monitoring the lighting. Thus each lighting or 
subsystem of lightings can be controlled individually, irrespective of 
the sections into which the power csUaling is divided. - 

This object is achieved with a method according to claim 1 and a 

40 plaint according to claim 9. 
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Furthermore, the invention enables a presence indication system for 
detecting vehicle and aircraft movements on the ground to be integrated 
in the field lighting system implemented in accordance with the present 
invention. 

5 Communication between the traffic control tower supervision and 

operating panel takes place via a central computer to a so-called 
concentrator and loop computer- The communication signals can be in the 
form of time multiplexed electrical or optical signals on signal cables 
* or optical fibre cables. 

10 A plurality of advantages are achieved by the present invention 

compared with the already known state of the airport lighting art. 

In the implementation of a traditional field lighting system, the 
different power supply loops are fed via a regulator centrally connected 
to each loop for regulating the intensity of the lightings connected to 

15 the loop. For reasons of safety, the differrent lighting configurations 
such as approach lighting, runway edge lighting, glidepath beacons, 
threshold lighting and taxiway lighting must be fed by several loops in 
case there should be a regulator or cable fault. A large number of 
centrally placed regulators are therefore required for controlling the 

20 field lighting system, and these occupy large spaces which must often be 
specially built. With the present invention, on the other hand, each 
lighting is provided with a local regulator which is placed at the light 
fitting or in a so-called fitting well associated therewith. At the 
supply point there will only be a so-called concentrator, sling computer, 

25 contactor and modem. This results in less voluminous equipment, which 

gives savings in space and cost compared with the implementation carried 
out in a conventional way. In addition, the necessary redundance is 
obtained automatically with the method of implementation in accordcuice 
* with the invention. * 

30 With a conventional method of implementation there is further 

required one or more lamp transformers at each lighting. These are heavy 
and take up considerable space. With the present invention, one or more 
of these transformers can be replaced by a small and light electronic 
unit on the fitting for intensity regulation and monitoring each 

35 individual lighting. 

Since, in accordance with the present invention, each lighting can 
communicate and is addressable with the aid of its electronic unit, and 
is thus provided with local intelligence, a lighting with several 
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individual illtimination points can control these separately in epite of 
the supply taking place merely over a single phase or a common cable. The 
necessary amount of power cable can thus be substantially reduced. 

Field lighting plant for airports in accordance with the invention 
5 can advantageously be made up of certain modules, namely the lighting 
electronic unit (hereinafter denoted the AE unit), loop computer, 
concentrator and modem, where the concentrator and loop computer are 
realized with the same hardware but with different softwsire, the plant 
being completed by a central computer and a supervising and operating 

10 unit in the traffic control tower (hereinafter denoted TWR) • This simple, 
modular implementation method reduces the hardware costs for a given 
field lighting plant as well as design costs for a given lighting 
configuration. Since an ordinary-sized airport has several hundred 
lightings, the size of the AS unit manufacturing series will be 

15 considerable, which considerably reduces the manufacturing cost of each - 
AE unit. 

The modular method of implementation means that sezrvice and 
maintenance are facilitated. If an individual lighting does not light, 
this can either be due to the lamp or the corresponding AE unit failing, 

20 or both. In the great majority of cases, it is the lamp that fails, and 
therefore it is changed first. If a section coupled to a loop computer 
does not light, this can only be due to failing of the loop computer and 
modem, and this unit is then changed. Service and maintenance work will 
thus be extremely simplified, which is an advantage from the time, cost 

25 and personnel expects. 

With conventionally implemented field lighting systems, there must be 
an ocular inspection of the field lighting at least once a day to 
determine which light units are defect. For airports with heavy traffic 
this must take place at night, since the runway system is not available 

3*0 for inspection during daytime. This results in increased costs, With the 
present invention this inspection is eliminated, since each lighting is 
individually monitored and a presentation of the status of each one can 
be obtained via the sling computer, concentrator and central computer, 
either on a display or printed out on a printer. In addition, monitoring 

35 can take place without the field lighting being lit up, since the AE unit 
only needs to drive a minimum amount of current through the lamp in order 
to decide whether it is failing or not. This method saves energy. Each AE 
unit can furthermore be implemented to enable measuring of the operating 
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time of the light source to which it is connected* Since the average life 
(illumination time) of the lamps in question is well known, this 
individual information as to lamp status, namely illumination time and 
functioning/failing enables planned maintenance of the field lighting 
5 plant, which gives better status of the plauit and more effective 

utilization of maintenance personnel. The total illumination time of each 
light source is suitably continues ly registered at e«g. the central 
computer. 

According to an advantageous embodiment of the plant in accordance 

10 with the invention, each lighting includes two separate light sources, 

the lighting configurations of which aure identical. Only one light source 
is in service at a time, but should it fail the other light source is 
automatically connected, and information is sent that there is no reserve 
lamp for the lighting. 

15 Since each lighting is addressable in accordance with the present 

invention, there is the possibility of guiding aircrafts, using parts of 
the field lighting system, for taxiing to and from runways, i.e., to 
arrange a so-called taxiway guidance system. This can be arranged by the 
lighting system along the central line of a taxiway being sectioned so 

20 that a given section is given a group address. This section can then 
either have its own operating button in a control tower panel where the 
section is lit when the appropriate button is pressed, or the central 
computer in the system can select a path with given input values for the 
taxiing path of the aircraft, taking into consideration any maintenance 

25 work on the taxiway, or to other aircraft movements etc. The decided path 
can either be lit up simultaneously in its entirety or successively in 
front of the aircraft. In existing plants this sectioning has been 
achieved by each section being provided with a separate power supply. 
With the present invention, the sectioning is performed, with the aid of 

30 the AE units' addresses, in the software, which drastically reduces the 
installation costs for a guidance system, and simplifies any future 
changes in the section configuration* 

The invention can also be used for detecting vehicle and aircraft 
movements on the ground, i.e. it can form a so-called ground traffic 

35 detection system. In airports with heavy traffic, the collision risk 

between aircraft /aircraft amd aircraft/vehicle is namely a great problem 
in poor visibility conditions. Since the inventive lighting system 
includes "intelligent" and addressable AE units at each point where there 
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is a lighting, every taxiway and runway can be divided into frequent 
identification blocks. This inventive implementation of the plamt, 
supplemented with a presence detector allocated to each fitting the 
complete field lighting system or parts thereof enables detection and 
5 supervision of aircraft and vehicle movements along the rolling way 
system or parts thereof • The signals from the ground traffic detectors 
are taken up by the AE units and transmitted together with other lighting 
information via loop computer and concentrator to the central computer, 
which depicts the ground traffic on a display. The central computer, or a 

10 special supervisory computer , can give an alarm for situations where 
unpermitted ground traffic situations occur. This ground traffic 
detection system integrated with the field lighting system is very cost- 
effective compared with existing ground radar systems. The present 
invention moreover permits that only those parts of the rolling way 

15 system selectively chosen from the safety aspect are provided with ground 
traffic detection capacity, whereby further cost savings can be made. 

In accordance with a further advantageous development of the 
invention, the guidance system is integrated with the ground traffic 
detection system such that the centre line lights included in the 

20 guidance system are lit up or extinguished or change lighting colour in 
front of and after the taxiing aircraft, respectively, lighting up and 
extinguishing the centre line lights taking place individually or in 
sections with the aid of control signals from the presence detection of 
the aircraft. 

25 According to another embodiment of the plant, each lighting position 

where an AE unit is to be connected is provided with an unique address, 
which is automatically transferred to the AE unit when the unit is 
connected, such that this address is tied to its location and is not lost 
if an AE unit were to be changed. 

30 An advantageous method of realizing an address which is not tied to 

the AE unit but to its position is to arrange a plurality of permanent 
magnets in the AE unit mounting such that these magnets have a unique 
combination of north and south pole orientation, giving the position in 
question an unique address which is automatically transferred to the AE 

35 unit by magnetic field-sensitive elements when the unit is connected. An 
eight bit address can be realized using eight magnets, for example. 

According to a still further advantageous embodiment of the plant, 
and via the AE unit, the lightings are made for three-phase supply 



wo 90/04242 



6 



PCT/SE89/00546 



enabling the supply to be dimensioned to cope with a phase failure up to 
a predetermined current or voltage level. Up to this level all lightings 
light with no change if there is a phase failure. The central computer 
can be programmed such as to increase the number of lightings which are 
5 extinguished with an increasing modulation in order that the maximiam 
transmitted power for two phases is not exceeded, 

Examples of the invention will now be described in more detail, with 
reference to the accompanying drawings, where Fig. 1 illustrates the two 
systems in use today for controlling field lighting at an airport. Fig. 2 

10 illustrates the principle implementation of an embodiment of the plant in 
accordance with the invention ^ Fig. 3 illustrates the principle system 
implementation of an embodiment of the plant in accordance with the 
invention. Fig. 4 illustrates an embodiment of the lighting electronics* 
in the inventive plant. Fig. 5 illustrates an example of the realization 

15 of a unique address for each fitting. Fig. 6 illustrates the principle of 
ground traffic detection in the inventive plant. Fig. 7 illustrates an 
embodiment of the plant in accordance with the invention for microwave- 
based ground traffic detection. Fig. 8 illustrates a system with stop 
lights having automatic re- illumination for controlling ground traffic, 

20 Fig. 9 is an idealized depiction of vehicle and aircraft ground movements 
and Fig. 10 illustrates a guidance system in a conventional construction 
and a system which may be realized with the plant in accordance with the 
invention. 

Fig. 1 illustrates the two different systems used today for 
25 controlling the field lighting at an airport. The internationally most 
usual form is the so-called series system. The power supply line is here 
fed with a constant current which can be set at different levels. The 
lightings 20 on the field are connected via a so-called series 
transformer 50 in series with each other. Two or more such loops are 
30 retjuired for supplying each lighting system such as runway edge lighting, 
approach lighting, glidepath beacons ^ centre line lighting, taxiing 
lighting etc. Since the lightings 20 are in series there is most often 
required high secondary voltage at the main transformer 51* The regulator 
24 is connected on the primary side. In fig. 1 it is illustrated as a 
35 thyristor regulator 46, 48 but it can also be a transductor regulator or 
a regulating transformer. 

The power supply system most usual in Sweden is the so-called 
parallel system. In this case the lightings 20 are connected in parallel 
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to each other via their individual transformera 21 along the power supply 
loop. Transducer regulators or regulator transformers are used here as 
well, apcLTt from thyristor regulators 24, 46, 48, The control and 
monitoring equipment, {the equipment to the left of the dashed line in 
5 Fig. 1), is often placed in so-called cabinets or stations in the field 
for these systems. For a medium-sized airport there aure usually about 10- 
15 such regulator trnits for supplying the different power supply loops 
included in the field lighting system. 

Fig. 2 illustrates in principle the implementation of an embodiment 
10 of a plant in accordance with the invention* The power supply loop is 

here formed of the ordinary power supply, and connected to each lighting 
20 there is a so-called lighting electronic tinit 18, denoted AE. 

Fig. 3 illustrates the principle system implementation of a plant 
according to an embodiment of the invention. 
15 Field lighting installations (existing and future) are controlled and 

monitored from an operating panel in the airport control tower (TWR) . In 
the invention, a so-called central computer 4 senses the status of the 
different functions of the operating panel and sends control signals via 
its control program to one or more so-called concentrators 14. These are 
20 most often placed in a so-called power control cabinet 22 at the power 
supply points for the field lighting. This communication between the 
central computer 4, most often placed in the apparatus room of the 
control tower, and the concentrator 14 may be by a time multiplexed 
signal on cable or optical fibre. Radio signalling can also be used. The 
25 concentrator 14 sends its control signals further to one or more loop 

computers 16. Via a modem communication each loop computer 16 looks after 
the AB units 18 which are connected to the associated power supply loop. 
One loop computer can at present communicate with a maximxam of 127 AE 
units, with retention of the necessary rapidity in the system. 
30 Communication between the loop computer 16 and the respective AE units 18 
along the loop can either take place with digital signals superposed on 
the power supply loop or via separate signal catble. The most advantageous 
embodiment appears to be communication via the power cables, no special 
signal cable thus being required. 
35 Each AE unit 18 monitors the status of the lighting fitting 20 and 

sends this information to the loop computer 16 in question, for further 
transmission via the concentrator 14 to the central computer 4, which co- 
ordinates the information and gives an alarm when so recjuired. As will be 
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seen from Fig. 3, the status of the plant can also be depicted on a 
screen 6 with associated keyboard 8 or a printer 10 in the eo-c ailed 
operational supervision centre. As is further apparent from Pig. 3, this 
embodiment of the plant in accordance with the invention r with supply to 
5 the lightings 20 via AS units 18, permits this new control and monitoring 
method to be mixed with the conventional technic[ue using series of 
parallel supply by the power supply loops. The loop computer 16 thus 
provides a centrally placed regulator 24 with the necessaury control 
signals (criterion values) and it also monitors the regulator 24 so that 
10 the right intensity is set and the right load connected to the loop. This 
possibility of combining conventional power supply methods with the new 
technique in accordance with the invention makes the system very 
flexible. 

For meeting functional reliability requirements, the central computer 
15 4 and the power control cabinets 22 can be doubled, as indicated in Fig. 
3 by dashed lines. When the central computer 4, 4' and the power control 
cabinets 22, 22' are doubled, all the cables between the operating panel 
and the power control cabinets 22,22' are similarly doubled. 

A monitoring unit 12, e«g. of the so-called watchdog type, is 
20 connected to both the central computers 4, 4' for monitoring the function 
of the plant. 

Fig. 4 illustrates em embodiment of the AE unit in the plant in 
accordance with the invention. This comprises a modem 36 for receiving 
control signals which are either carried on separate signal cables or are 

25 digital signals superposed on the power cabling* The AS unit further 
includes a lamp control unit 35 with a microprocessor and associated 
interfaces 37 and power semiconductors 39 for regulating the power supply 
to the light sources 20. The microprocessor of the lamp control unit 35 
also looks after monitoring of the operation so that if incorrect light 

30 intensity is set, or if a lamp 20 fails, the AE unit sends information on 
this to the loop computer 16, c.f. Fig. 3. 

Power control in the AS unit can take place according to several 
different principle methods. Fig. 4 illustrates so-called primary 
switching, with which, while using high switching frequency, there is 

35 obtained extremely small lamp trauisformers and thereby a very compact 
construction. Ideally, the transformer decreases in size inversely 
proportional to the frequency. The frequency is determined here by the 
construction of the lamp control unit 35 and control can take place, e.g. 
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by pulse length modulation, i.e. the pulse length in the "on position" is 
greater for higher output effect, and for lower output effect this pulse 
length becomes shorter, the switching frequency being constant the whole 
time. 

5 A voltage regulator 41 is illustrated in Fig. 4 for supplying the 

electronics, the fitting electronics also includes a rectifier bridge 43 
and a filter 45 for preventing noise from the fittings and electronics to 
propagate to the network. 

By each lighting having its individual regulator, at least certain 
10 lightings can advantageously be fitted with battery backup, so that for 
voltage failure the lamp in the lighting continues to light with 
predetermined intensity. 

Each AE unit has its unigue address, as mentioned above. There is 
thus obtained a possibility of individual control and monitoring of each 
15 lighting 20 or section of lightings. Fig. 5 illustrates an advamtageous . 
method of achieving this. Permanently situated on the lighting there is a 
magnetic strip 1 containing the necessary number of permanent laagnets 3. 
The magnets 3 are made as reversible magnet plugs to enable pole 
reversing. The AE unit contains magnetosensitive elements 2, for sensing 
20 the orientation of the north and south poles of the magnets, this 

orientation enabling a binary address code to be obtained, at 4 in Fig. 
5. When the AE unit is positioned it automatically obtains its address, 
which is permanently associated with the location. This means that each 
AE unit can be used anywhere in the field lighting system, as far as add- 
25 ressing is concerned, which is advantageous from the point of view of 
service and maintenance. The embodiment illustrated in Fig. 5 shows how 
the magnetic field 5 connects the address code from the permanently 
installed address code transmitter B to an address code decoder A in the 
lighting electronic oinit without galvanic contacts, a signal converter 
30 and address transmission unit 6 being connected to the decoder. 

It is obviously possible to implement this memory so that the input 
address is also retained when there is no cxirrent, the input taking place 
with the aid of a special command to start with. 

With the technique in accordance with the invention for controlling 
35 and monitoring the field lighting using addressable local regulators 

there is obtained the field system divided into unique addressing blocks 

as is illustrated in Fig. 6. By providing the field system with the 
required number of presence detectors 72, c.f. Fig. 4, a system for 
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detecting vehicle and aircraft ground traffic can be achieved, integrated 
with the field lighting system. In such a case the presence detector can 
be placed on a lighting fitting, as illustrated in Fig. 7. Since each 
fitting has a unique address to which the presence detector signal is 
5 correlated, vehicle and aircraft movements on the field can be supervised 
with the aid of this procedure. 

In the illustrated embodiment , the presence detector 72 comprises a 
microwave based detector. The microwave signals are transmitted and 
received via an antenna unit 71 and are evaluated at 74. However, the 
10 detector can be based on other physical measuring principles using such 
as super sonics, infrared rays, eddy current etc. 

In order to control the ground traffic, above all in airports with 
heavy traffic, stop lights are required at the entrances to runways, and 
also at crossings between taxiways. Such an arrangement is illustrated in 
15 Fig. 8, the stoplights 11 are usually sunk lightings arranged across the 
taxiway 80, where it is suitable to stop the traffic. The stoplights 11 
comprise a line of at least 5 light units sunk into the taxiway and 
providing directed, steady red lights solely for the traffic which is to 
be stopped. Light ramps included in the stop light system must be enabled 
20 for separate operation in the control tower, and the installation of the 
stop lights should be carried out so that not all light units in such a 
ramp are extinguished at the same time for failure in the supply system. 

The stop lights 11 are controlled such that when an aircraft 82 
approaches an illuminated ramp of stop lights, the pilot stops the 
25 aircraft and calls the control tower to obtain permission to pass the 
stoplights. The flying controller gives a clearance sign for passage by 
extinguishing the stop lights- When the aircraft 82 has passed the 
lights, they shall be illuminated once again with red light as soon as 
possible to prevent further aircraft s from unintentionally crossing them. 
30 This re-illumination takes place either manually or automatically. For 

configurating a stop light ramp with automatic re-illumination, and using 
the technique known up to now, there are required at least two centrally 
placed current regulators in order to obtain the separate operation 
required according to the above, and also to obtain the necessary 
35 redundance. 

In apparatus of this kind known up to now, the automatic re- 
illumination is controlled by a separate traffic signal system which, 
with separate current supply and with separate control signal cables, is 
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connected to the regulator units for the lighting in question. This is an 
expensive way of controlling and automatically re-illximinating only five 
light units, for example. 

A configuration in accordance with the present invention is 
5 illustrated in Fig, 8. Each lighting in the stop lights 11 is provided 
with an electronic unit AE, which is controlled via the power cables from 
the loop computer /concentrator 13, 14. Supply can take place as 
illustrated in the figure, e*g* it can be three-phase supply to obtain 
great redundance in the supply. The same power supply which is used, e.g. 

10 for surrounding illuminated signs, can be used for supplying the stop 
lights and thus considerably reducing cable costs. A presence detection 
system is integrated into the configuration for obtaining the automatic 
re- illumination. In fig, 8 there is illustrated a microwave-based 
presence detector 12 with a transmitter ND/S and a receiver ND/m. A 

15 fitting electronics unit 17 is connected to the receiver for looking 

after the signal from the receiver. The signal from the receiver is sent 
on the cable 18 to the associated loop computer 13, which in turn sends 
the re-illumination signal to the fitting electronic units of the stop 
lights. Also schematically illustrated in the figure are the necessary 

20 modem 15, way edge lighting 16, a power point 19 and signal cable 21 to 
an operating and display panel 10 in the control tower. 

The described configuration for controlling and automatically re- 
illuminating the stop lights 11 for aircraft at an airport is 
substantially cheaper than the configuration according to previously 

25 known technique, with regard to hardware cost and cable cost. In addition 
there is automatically obtained great redundance, which is important from 
the safety aspect, a possibility of being able to regulate the intensity 
of the stop lights being obtained as well. 

The system permits vehicle and aircraft movements to be depicted on a 

30 monitor in the control tower or at another desired place, see Pig. 9. The 
described method of detecting ground traffic is very cost effective 
compared with today's ground radar systems. Such systems also have the 
disadvantage that in heavy rain and snowfall they cause high background 
noise, thus causing difficulties in effective supervision. Another 

35 advantage with the solution in accordance with this invention is that if 
the field movement supervision is only desired or required for a small 
part of the runway system, this can be advantageously achieved. 
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At airports with the most heavy traffic in the world today, so-called 
guidance systems have been built up to guide aircraft when taxiing to and 
from runways, see Fig. 10. The lower part of the figure illustrates how 
such a system is built up today. This is done by the power supply to the 
5 lightings in question being sectioned so that each section can be lit up 
and extinguished individually- A large amount of cable is required for 
this, as well as many centrally placed regulators. With the present 
invention having addressable regulators the sectioning is done in the 
software. Different sections of lightings can thus be connected to the 
10 same power supply cable, and merely by defining what lighting addresses 
are associated with a certain section the section in question can be lit 
up and extinguished individually. This configuration results in large 
cost savings, see the upper part of Fig* 10. 
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Claima 

1. Method of supervising and controlling field lighting at an 
airport, characterized in that each lighting has a 

5 regulator with associated monitoring unit for power supply to and 
monitoring of said lighting, which is addressed individually for 
controlling the light intensity of the lighting and for receiving 
information as to the operational status of the lighting. 

2. Method as claimed in claim 1, cwmnunication between a traffic 
10 control tower and the lightings taking place via a so-called loop 

computer and modem, characterized in that communication 
between the loop computer and lightings is expedited over existing power 
cables, and superposed on the existing power supply, 

3* Method as claimed in claim 1, communication between a traffic 
15 control tower and the lightings taking place via a so-called loop 

computer and modem, characterized in that communication 
between loop computer and lightings is expedited via a special signal 
cable. 

4. Method as claimed in either of claims 2 or 3, 

20 characterized in that the lightings along one or more power 
supply loops are addressed from a loop computer individually or in 
groups . 

5. Method as claimed in any one of claims 1-4, 
characterized in that the central line lighting on a taxiway 

25 is lit up successively, individually or sectionally, in front of a 
taxiing aircraft for indicating the route of the aircraft when it is 
taxiing home or out, the necessary electric sectioning being determined 
in the software of a central computer via the addresses of the lighting 
electronic unit, and lighting being controlled by the taxiing route 

3*0 determined in the central computer. 

6. Method as claimed in claim 5, characterized in that 
the extent of lighting up, extinguishing or changing colour of the light 
is controlled via a presence detecting system. 

7. Method as claimed in any one of claims 1-6, 

35 characterized in that said output effect of each lighting 
for a given intensity level is changed by reprogramming via a centrally 
placed computer using the lighting electronics unit in situ. 
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8. Method as claimed in any one of claims 1-7, 
characterized in that the total iilximination time of each 
light source is automatically and individually registered. 

9- Plant for supervising and controlling field lighting at an 
5 airport, characterized in that each lighting is provided 
with an electronic unit controlling a regulator, monitoring unit and 
modem for power supply to the light source of the lighting, and for 
monitoring the operation of the lighting, each lighting being 
individually addressable from a control central for the airport, 

10 10. Plant as claimed in claim 9, characterized in that 

a selected plurality of the electronic units of the lightings are each 
allotted a presence detector for forming a ground traffic detection 
system for detecting the ground movements of aircraft and vehicles, said 
detector including transducers based on supersonics, optics, magnetism, 

15 eddy currents, or microwaves* 

11. Plant as claimed in claim 9 or 10, 
characterized in that each lighting electronic unit includes 
a unique address block, permanently mounted on the lighting, or its 
associated lighting well, such that when said unit is put in place the 

20 lighting is automatically given its unique address. 

12. Plant as claimed in claim 11, 
characterized in that the address block includes permanent 
magnets, the north and south pole orientation of which gives a unique 
digital address, the lighting electronic unit containing magnetism- 

25 sensitive elements for sensing the north and south pole orientation of 
the magnets. 

13. Plant as claimed in claim 10, characterized in that 
at least certain lightings are arranged to form so-called stop lights, 
each lighting of these stoplights including an individual electronic 

30 unit, and in that a presence detection system connected to said stop 

lights is arranged for automatically giving a re-illumination signal to 
the lightings of the stop lights as a reply to the passage of an aircraft 
or other vehicle past the stop lights. 

14. Plant as claimed in any one of claims 9-13, 

35 characterized in that a given number of lightings are 

provided with battery backup, so that should there be a voltage failure 
the light intensity of the lamp is regulated to a previously determined 
value. 
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15. Plant as claimed in any one of claims 9-14, 
characterized in that the power supply to the lighting 
electronic unit is three-phase connected, and disposed such that should a 
phase fail, all the light units continue to light up with unaltered in- 
5 tensity unless the light intensity exceeds a predetermined value, at 
which a predetermined number of lightings are adapted such as to be 
ext inguished . 

16 « Plant as claimed in any one of claims 9-15, 
characterized in that each lighting includes two separate 
10 light sources, the light configurations of these sources being identical, 
it only being intended that one light source is connected at a time, and 
in that the lighting electronic unit is adapted such that for a failure 
of one light source it automatically connects the other and gives an 
alarm for the failed light source. 
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Fig. 3 

Control panel 



64v 



Screen 



keyboard 



10 



Printer 



Computer 



Power control cabinet 

I 



16 



Monitoriey-'H 
unit 4^ 

.J_ZII I 




Central 
computer 

S > 1 

I — 1 I t I 



4' 



I (_ ^^^^1^-^ 

""flower ^£n^]lo2 ^abinet^J 



I 



Concentra- 
tor • 



I t 
I I 



Loop 
■computer 



22 



Loop , H 
computer i { 

^ I 



'18 





. r^ 


Loop 

( computer 




Looj> - 
coflip*er 



I 

t 
I 
I 
I 

'24 

I 




20 



•2C? 



Lighting 



♦-electro- -(§^^5/7 
L hi es - ^'^^^U 




— ^ 



wo 90/04242 



3/8 



PCr/SE89/00S46 




SUBSTITUTE SHEET 



wo 90/04242 



4/8 



PCr/SE89/00S46 




wo 90/04242 



PCr/SE89/00546 




wo 90/04242 



6/8 



PCT/SE89/00546 




SUBSTITUTE SHEET 



wo 90/04242 



7/8 



PCT/SE89/00546 




SUBSTITUTE SHEET 



wo 90/04242 



PCr/SE89/00S46 



did 



Fig. 10 



INTERNATIONAL SEARCH REPORT 

PCT/SE 89/00546 

K CLASStFICATlOW OF SUSJgCT MATTgH m ity«fit ct«i»ifi estion tymboif a pply. Indtcaf tU) * 

AccordtRB to (rttarnational Patent Claaaiftcatlon (IPC) or to both Nattonai CUtaification and IPC 

IPC4: G 08 G 5/00, H 05 B 37/00 



II. nCtOS tlARCHCD 



Mintmum Oocumantatton Saarchad ^ 


ClaaBificatron Syttam t 


Ctaaatfieauon Symboit 


IPC4 


B 64 F, F 21 P, 6 05 D, G 08 G. H 05 B 


Oocumantatlon Saarchad oihar than MIntmum Ooeumantatfon 
to ttia Extant that auch Doeumanta ara ineiudad in tha Ratda Saarchad * 



SE,DK,FI,NO classes as above 



lit. DOCUMENTS COMSlOfftCD TO Bt KILIVAMT* 



Catagory * 


Citation o1 Oocumant, " wtttt Indication, whara appropflata, of tha ralavant paasagaa 


Rctonnt ft Ctilm No. •> 


Y 


us. 


A, 4388567 (K. YAMAZAK ET AL) 


1-7.9. 






6 June 1983, 


10.14. 






see the whole document 


15 




us, 


A, 4095139 (A. P. SYMONDS ET AL) 


1-7,9, 






13 June 1978, see abstract 


10.14. 


Y 


EP. 


Al, 0060068 (VARI-LITE) 15 September 1982, 


1-7,9, 






see abstract 


10,14, 


Y 


EP. 


Al, 0069470 (PITTWAY CORPORATION) 


1-7.9. 






12 January 1983, see abstract 


10.14. 


Y 


GB, 


A, 2174852 (TANN ELECTRONICS LTD) 


1-7,9. 






12 November 1986, 


10.14, 






see the whole document 


16 











* Spacial catagorfaa of cftad doeumanta: 

*'A** documani daftntng tha aanarat atata of tha aft which ts not 
conatdarad to ba of particular ralavanca 

•»t\w documant but publlahad on or Pftar tha intamctional 
filing data 

"L" documant which may throw doubta on priority eta(m(a) or 
which fa cttad to attabliah tha publication data o1 anothar 
citation or othar apacial raaaen (aa apactflad) 

"O** documant rafarring to an oral dlacloaura. uaa, aihfbftlen or 
otttar maana 

"P" documant publrahad prior to tha intamatlonat flltng data but 
latar than tha priority data claimad 



'^r* latar documant publlahad aftar tha Ihtamatlonat filino data 
or pHorlty data and not In conflict wtth tha applicatton but 
citad to undaratand tha prtnclpla or thaory undartytng tha 
Invantlon 

''X* documant o1 particular raiavanca; tha claimad fnvantton 
cannot ba conaldarad noval or cannot b« conaJdarad to 
Involva an Invartttva atap 

"Y" documant of particular ralavanca;' tha etaimad invantiort 
cannot ba eonaldarad to Invotva an invantWa atap whan tha 
documant la cembinad with ona or mora othar auch docu- 
manta^ auch combinatten bacng obvloua to a p*t%w\ aktflad 
In tha art. 

"A** documant mambar of tha aama patant family 



tV. CEKTIFICATION 



Data of tha Actual Compiatlon of tha Intamationai Saarch 

14th December 1989 


Data of Mailing of thia Intamatfenat Saarch Raport 

1983 -12- 2 7 


tntarnatlonai Saarehtng Authority 

SWEDISH PATENT OFFICE 


Slonatura of Authorfzad OfTlear y ^ > 

Bertn Nordenber^^^J^.^L^ 



Form PCT/1SA;210 faacond ahaat) (January \9$S) 



tnt«m«t{OMl Applicstlon No. pQJ/S£ 89/00546 



in. OOCUMCfiTS CONSIOCKCO TO SC RCLEVAMT (COKTlMUfO FROM THI SECOND SHEET) 






Citatton of Document, with tndtcatton. wNr* appropnat*, of tha raiavant pastagaa 


Ralavant to Claim No 


Y , 


US, 


A, 3122721 (Y.J. LIU ET AL) 22 May 1964, 
see the whole document 


1-7.9. 
10.14, 


' \ 

i 


US, 


A, 4590471 (C.S. PIEROWAY) 20 May 1986, 
see the whole document 


5 


f 

Y , 

1 

I 

•i 


GB, 


A, 2155226 (V.M. ARANZANA) 18 September 1985, 
see the whole document 


6,10 


i 

Y 1 

1 

t 


US, 


A, 4481516 (P.E. MICHELOTTI) 

6 November 1984, 

see the whole document 


6,10 


Y 


us. 


A, 3801794 (R.E- MAUCH ET AL) 

2 April 1974, 

see the whole document 


1 M 

14 ■ 


Y 

1 


DE, 


Al, 3703830 (LICENTIA PATENT-VERWALTUNGS-G^BH) 

18 August 1988, 

see the whole document 


15 




US, 


A, 4313963 (J.I. MCHERRON) 26 January 1982, 
see the whole document 


1,9 


* 

•A 


US, 


A, 4449073 (M.A* MONGOVEN ET AL) 

15 May 1984, 

see the whole document 


1 Q 

1.9 


A 


DE, 


Al, 3635682 (BBC BROWN BOVERI AG) 

28 April 1988, 

see the whole document 


1.9 


A 


US, 


A, 3771120 (R.P. BGNAZOLI ET AL) 

6 November 1973, 

see the whole document 


1,9 


A 


US, 


A, 3531765 (W^O* CHRISTIANSON ET AL) 
29 September 1970, 
see the whole document 


1,9 



Form PCX ISA.'210 (aitra ahaat) (JanuarYlW) 



ANNEX TO THE INTERNATIONAL SEARCH REPORT 

ON INTERNATIONAL PATENT APPLICATION NO. PCT/SE 89/00546 



*kw Ok p»(nH famiff member * rrt»tmi; ts the pnrcnt rfiKttmcfHc afrH m the ihAve-menttnneil mfemiinaniiJ ^iireh rrport. 





Pitent document 


Piih|ic3ttiftn 


Palcfit fsmify 


Puhli^siriftn 




((MC 


itietnti 


ier(«) 




US-A- 


4388557 


06/06/83 




2U/Uo3U 


09/09/81 








JP-A- 


56118295 


17/09/81 


Uo A 




13/06/78 


NONE 








UUdUUoo 


15/09/82 


JP-A- 


57157491 


29/09/82 








AU*U" 


/yo4o/o2 


09/09/82 








US-A- 


4392187 


05/07/83 








UA"A- 




29/01/85 








EP-A-B- 


0140994 


15/05/85 








dr-A- 




29/07/85 








AU-A- 


546433 


29/08/85 








ur-A 




05/08/86 


EP-Al- 


0069470 


12/01/83 


U3 A- 


44ioooo 


29/11/83 


GB-A- 


2174852 


12/11/86 


NUNC 






US-A- 


3122721 


22/05/64 


NUNC 






US-A- 


4590471 


20/05/86 


ntutic 






GB-A- 


2155226 


18/09/85 


FR-A-B- 


2560702 


06/09/85 


US-A- 


4481515 


Ob/ 11/84 


NONE 






US-A- 


3801794 


02/04/74 


NONE 






DE-Al- 


3703830 


18/08/88 


NONE 






US-A- 


4313963 


26/01/82 


NONE 






US-A- 


4449073 


15/05/84 


NONE 






DE-Al- 


3635682 


28/04/88 


NONE 






US-A- 


3771120 


06/11/73 


NONE 






US-A- 


3531765 


29/09/70 


NONE 







